ABHD5 Interacts with BECN1 to Regulate Autophagy and Tumorigenesis of Colon Cancer Independent of PNPLA2
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Supplemental Figure Legend
Figure S1. ABHD5 deficiency suppresses CASP-independent cell death. (A) ABHD5+/+ (WT) and ABHD5-/- (KO) colon epithelial cells (FHC) were cultured in EBSS for 0, 3, 6, 12 or 24 h, and the percentage of dead cells was determined at the indicated time points by trypan blue exclusion assay. (B) ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cell colonies were exposed to EBSS culture, and the number of surviving colonies was calculated at the indicated time points by crystal violet and trypan blue exclusion assay. (C) ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells were cultured in EBSS for 0, 3, 6, 12 or 24 h, and the cell viability was determined by MTT assay. (D) ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells stably transfected with a wild-type ABHD5-expression plasmid or control empty vector were cultured in EBSS for 0, 3, 6, 12 or 24 h, and the percentage of dead cells was determined at the indicated time points by trypan blue exclusion assay. (E) ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells were cultured in EBSS in the presence of 50 μM z-VAD-fmk or control DMSO for 0, 3, 6, 12 or 24 h, and the percentage of dead cells was determined at the indicated time points by trypan blue exclusion assay. (F) Western blots of autophagy-related proteins (LC3-I, LC3-II, SQSTM1) in ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells 24 h following exposure to PBS, EBSS or EBSS+brefeldin A (Bre A, 5 µM). (G) ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells were cultured in EBSS in the presence of brefeldin A (Bre A, 5 µM) or control PBS for 0, 3, 6, 12 or 24 h, and the percentage of dead cells was determined at the indicated time points by trypan blue exclusion assay. Unless noted, all bar plots in the figure are mean ± SEM of n biological replicates (*, p < 0.01; **, p < 0.001; ns, no significance).

Figure S2. ABHD5 deficiency induces DNA damage and genome instability. (A) Western blots of DNA damage‑associated proteins in ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells 24 h following exposure to EBSS. (B) Flow cytometry analysis of a panel of ABHD5+/+ (WT) and ABHD5-/- (KO) FHC cells showing their DNA content. (C-E) Statistical analysis of tail length (C), γH2AFX-positive foci (D) and centrosome numbers (E) in ABHD5+/+ (WT) and ABHD5-/- (KO) FHS cells matched with or without brefeldin A (Bre A, 5 µM, 24 h). Brefeldin A treatment significantly reversed the tail length, γH2AFX-positive foci and centrosome numbers in ABHD5-/- (KO) cells to the level of control cells (*, p < 0.01; **, p < 0.001; ns, no significance). 
Figure S3. ABHD5 contributes to the formation of autophagosomes and the fusion of autophagosomes with lysosomes. (A) Representative immunofluorescence images of GFP/RFP labeled LC3 in ABHD5-silenced and control CCD841CON cells 24 h after the infection with GFP-RFP-LC3 adenovirus; scale bar: 5 μm. (B) Summarized data showing the number of autophagosomes/cell in different groups (a random number of 30 cells were selected for each group). (C) Representative immunofluorescence images of staining with the indicated antibodies in ABHD5-silenced and control CCD841CON cells are shown. ABHD5 was labeled with green-fluorescent Alexa Fluor 488, the lysosome was visualized with red-fluorescent LysoTracker and the nuclei with DAPI (blue). An overlay is presented in the ‘Merge’ panel; p values were determined by Student t test (*, p< 0.01). 
Figure S4. The interaction between ABHD5 and ATG family proteins. (A) Immunoprecipitation of endogenous ABHD5 with ATG5 in ABHD5-silenced and control CCD841CON cells. (B) Immunoprecipitation of endogenous ABHD5 with ATG14 in ABHD5-silenced and control CCD841CON cells. 
Figure S5. Protein-protein interaction exhibited between PNPLA2 and LC3 or BECN1. (A) Representative immunofluorescence images of staining with the indicated antibodies in CCD841CON cells are shown. BECN1 was labeled with green-fluorescent Alexa Fluor 488, PNPLA2 was visualized with red-fluorescent Alexa Fluor 594 and nuclei with DAPI (blue). An overlay is presented in the ‘Merge’ panel. (B, C) Immunoprecipitation of endogenous PNPLA2 with BECN1 (B) or LC3 (C) in PNPLA2-silenced and control CCD841CON cells. 
Figure S6. ABHD5 promotes autophagy via inhibiting BECN1 cleavage. (A) Immunoprecipitation of endogenous ABHD5 with LC3 or BECN1 in ABHD5-silenced and control FHC cells. (B) EBSS-pretreated ABHD5-silenced and control FHC cells were subjected to subcellular fractionation. The cytosolic and mitochondrial fractions were analyzed by western blotting using anti-BECN1-C with COX4I as a loading control. (C) EBSS-pretreated ABHD5-silenced and control FHC cells were subjected to subcellular fractionation. The nuclear fractions were analyzed by western blotting using anti-BECN1-N with histone 2A as a loading control. (D-E) ABHD5-silenced and control FHC cells were transfected with full-length BECN1 or BECN1-C and subjected to EBSS treatment. The number of autolysosomes (D) and cell viability (E) were statistically analyzed. 
Figure S7. ABHD5 regulates TP53 activity in a BECN1-dependent manner. (A) Western blots of the indicated protein expression levels in whole ABHD5-silenced and control CCD841CON cells matched with or without BECN1 enforcement. (B) The mRNA levels of TP53 target genes in ABHD5-silenced and control CCD841CON cells matched with or without BECN1 expression. 
Figure S8. ABHD5 inhibits CASP3-dependent cleavage of BECN1. (A) Western blots of apoptosis-related proteins in whole ABHD5-silenced and control FHC cells 24 h after treatment with PBS, EBSS or EBSS+brefeldin A (5 µM, 24 h). (B) CRISPR/Cas9-mediated CASP3 knockout (KO) FHC cells were subjected to ABHD5 knockdown and a follow-up challenge of EBSS. The cytosolic and mitochondrial fractions were analyzed by western blotting using anti-BECN1-C with COX4I as a loading control, and the nuclear fractions were analyzed by western blotting using anti-BECN1-N with histone 2A as a loading control. 
Figure S9. ABHD5 proficiency in clinical CRC tissues. (A) A summarized ABHD5 proficiency status determined in 382 patients by the relative mRNA values. (B) A summarized ABHD5 proficiency status determined in the patients of stage II or stage III CRCs by the relative mRNA values.
